Introduction.
Summary. In M33 cockerels, the rapid phase of testicular growth and the onset of sperm production were advanced either by increasing daylengths or an interrupted-night photoschedule ; they were delayed by constant short days (8L). The results observed under constant long days (16L) were intermediate. In this strain, the cockerels maintained their mean testicular weight during the adult period while their daily sperm output (DSO) gradually declined.
Individual variations in the DSO results were greater than individual variations in testicular weight. These variations did not appear to be influenced by the photoschedules. The differences in DSO observed between the best and the worst semen donors at the end oftesticular development or thereafter remained relatively stable in ageing cockerels, except in birds submitted to increased photoperiods. This is the basis of the method described here for reliably choosing the best semen donors just before they are used as breeders.
Introduction.
In the cockerel as in other domesticated male birds, adult testis weight and sperm production, even when determined in birds of the same age raised under the same conditions, are known to vary considerably between individual cockerels of the same strain or cross.
The purpose of this study was to precisely characterize and compare the individual variations in these parameters in the same strain of cockerel under various photoschedules. The final aim was to test the feasibility of a method of selecting future breeders, based on their sperm production before the sexual maturity of the hen with which they are to be mated. Petitjean et al. (1978) c) Influence of photoschedules. -Under 16L, 85 p. 100 of the cockerels were semen donors at 18 weeks of age and 100 p. 100 of the cockerels could ejaculate 2 weeks later. Both DSO, and DS0 3 _ 5 reached a maximum at 22-23 weeks of age (1.6 and 2.6 x 10 9 spz/cockerel/day, respectively).
In contrast, the 8L cockerels gave no semen before 20 weeks of age, but all were donors at 22 weeks of age. Their DSO 1 and DS0 3 -peaked between 24 and 32 weeks of age, i.e. later than but at the same level as the 16L cockerels (1.3 and 2.5 x 10 9 spz, respectively).
Therefore, under constant daily photoperiods, the daylength can influence both the age at which sperm output commences and the age at which it reaches a maximum.
This difference in sexual precocity was about 2 weeks in the present experiment (16L vs 8L).
Under increasing photoperiods (8L/16L), all cockerels were semen donors at 18 weeks of age and their DSO peaked at 20 weeks of age. The same results were found in 7L -!-1 L cockerels, except that the DSO, was higher under 7L + 1 L than under 8L/16L from 20 to 32 weeks of age (respective maximum values : 1.4 and 1.0 X 10 9 spz). Therefore, increasing the daily photoperiod or using a shifting secondary photoperiod before puberty advanced the age at which the cockerels started to produce semen and became sexually mature.
Under such photoschedules, the DSO, and DSO a -5 attained a lower maximum level (1.0 and 2.0 x 10 9 spz, respectively) than under constant daily photoperiods. This difference was more marked for DS0 3 _ 5 than for DSO, (2.0 vs 2.5-2.6 X 10 9 for DS0 3 _ 5 and 1.0 vs 1.3-1.6 x 10 9 for DSO,, increasing and interrupted-night photoschedule vs constant day lengths, respectively). The a) The comparison of the mean DSO observed either in the 2 groups of 12-13 cockerels or in the 2 extreme groups of 8-9 cockerels showed that these two methods yielded very similar results as to means and variances. Only the groups of 12-13 cockerels were therefore considered to obtain better precision.
b) The efficiency of selection from either DSO, or DSO a-5' judged by the subsequent mean performances of the chosen cockerels, was similar and independent of the age at which it was performed. However, using the DSO, was less discriminating because of higher variances. Furthermore, the two methods ranked the cockerels differently. This affected about one-third of the different groups. The method using DSO a -5 was finally retained as the most discriminating and preferable one on the grounds that it used a closer approximation to the real DSO. c) Under these conditions (12-13 cockerels pergroup ranked according to the DSO, -, 5 results), there was a strong influence of age upon the efficiency of selection as well as a certain influence due to the photoschedule (fig. 4 ).
When selection was performed at 18-21 weeks of age, the two groups of cockerels were not well chosen (judging by their later performance), except under the 7L + 1 L photoschedule (p < 0.01). Selections performed at either 22-24 or 32-33 weeks of age were satisfactory for each photoschedule (p < 0.01) with the exception of 8L/16L (0.05 < p < 0.10), for which the ranking of the cockerels remained relatively stable only after 32 weeks of age. This was also observed to a lesser extent for the other photoschedules. In general, only some good « initial » semen donors became poor or non-donors, while almost no bad « initial » donors became good, except in the case of late sexual maturity.
Discussion and conclusions.
1. Influence of photoschedules upon testicular development and DSO. -Under constant daily photoperiods (8L or 16L), the age at which the rapid phase of testicular development occurred was influenced by daylength to about the same extent as the age at which the first ejaculates could be obtained from cockerels (2 or more weeks of lag between long and short photoperiods). For both photoschedules, testicular growth had terminated by 24 weeks which is approximately the age at which the DSO peaked.
In the case of the 8L/16L photoschedule, the rapid phase of testicular development occurred two weeks earlier than under constant daily photoperiod. This was also true of the DSO.
These results are in agreement with those reported for Rhode X Wyandotte M519 9 cockerels (de Reviers, 1980) .
In the present study, the M33 cockerels were able to maintain their mean testis weight until 44 weeks of age under 16 h. This was not the case in either the Rhode x Wyandotte M519 or the 199 Cornish type cockerels (de Reviers, 1980 (Lamoreux, 1943 ; de Reviers, 1980) , though to a lesser extent than in wild birds or japanese quail (Follett and Davies, 1975) .
Even if the shifting of the secondary photoperiod acted in a way similar to increasing daylengths, the role of the latter, though well established in the male (de Reviers, 1980) and the female (King, 1961) (1977) , that the daily sperm production of the testes is better exploited by the use of frequent semen collections which also improve the quality of ejaculated sperm (Petitjean, 1970 ; de Reviers and Petitjean, 1973) . In other words, insufficiently frequent semen collections lead to the use of excess breeders, and this has immediate consequences upon the cost of the offspring.
However, the difference between DSO, and DS0 3 _ 5 was more or less marked depending on the individual. This may have resulted from differences in ability to store spermatozoa in the deferent ducts (de Reviers, 1972b ) and might at least partly explain the relatively low correlations (0.4 to 0.6) observed between DSO, and DSO a -5' As a consequence of this, performing semen collections either at frequent or infrequent intervals gives rise to discrepancies between the ranking of cockerels obtained in both cases, because this ranking mainly involves sperm production in the first case, and extragonadal sperm reserves in the second.
In the present results, individual variations in the DSO, were more marked than those relating to testicular weight. This can be explained by individual differences in the spermatogenetic yield (de Reviers, 1971) 
